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ELECTRONIC IGNITION SYSTEM FOR AN 
INTERNAL COMBUSTION ENGINE 

FIELD OF THE INVENTION 

The present invention relates to electronic ignition SyS 
tems. More Specifically, the present invention is concerned 
with an electronic ignition System for internal combustion 
engines. 

BACKGROUND OF THE INVENTION 

Two-stroke internal combustion engines have a structure 
which does not vary Substantially with respect to the rota 
tional direction of the engine. The direction of rotation of the 
engine is largely dictated by the ignition timing Signals 
which must be suitably advanced with respect to the top 
dead center of the cylinders of the engine. 

In Some applications of two-stroke internal combustion 
engines, it is advantageous to enable the operation of the 
engine in both rotation directions, for example in order to 
reverse the travel direction of a vehicle. 

Of course, it is possible to circumvent this problem by 
providing a mechanical Solution, for example, by mounting 
a gearbox downstream from the engine's rotatable shaft to 
determine the direction of travel. This way, the direction of 
rotation of the combustion engine does not change. 

The drawbacks with these mechanical Solutions regard the 
cost and the weight increases caused by the Supplementary 
gearbox. 
An electronic Solution has also been proposed to allow the 

direction of rotation of two-stroke internal combustion 
engines to be reversed. Generally Stated, the electronic 
solution concerns the management of the ignition procedure 
to cause the reversal of the rotation direction by means of 
Suitable control Signals picked up from the Voltage generated 
by the same Voltage generator which is powering the elec 
tronic ignition System of the engine. 
An example of an electronic ignition System allowing the 

reversal of the rotation direction of a two-stroke internal 
combustion engine may be found in Canadian Patent Appli 
cation No. 2,179,351 published on Dec. 22, 1996 and 
naming Venturoli et al. as inventors. This System uses two 
angularly Spaced signal pickup devices to detect teeth pro 
Vided on the rotor of the Voltage generator. The Signals 
generated by these devices are Supplied to a microprocessor. 
Since the two pickup devices detect the same tooth when the 
rotor is at different angular positions, the rotation direction 
of the engine may be deduced by the microprocessor and the 
Signals Supplied by the two pickup devices may be used to 
control the ignition of the engine to keep the direction of 
rotation or to reverse this direction. 

A drawback with the system described by Venturoli et al. 
is that two signal pickup devices must be provided in the 
combustion engine and that these two devices must be 
angularly Spaced from one another. 

OBJECTS OF THE INVENTION 

An object of the present invention is therefore to provide 
an improved electronic ignition System for two-stroke inter 
nal combustion engines. 

Another object of the present invention is to provide an 
electronic ignition System using one Sensor assembly. 

SUMMARY OF THE INVENTION 

More Specifically, in accordance with the present 
invention, there is provided an electronic ignition System for 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
an internal combustion engine including at least one cylinder 
in which a respective piston is Slidably mounted for recip 
rocate movements between a top dead center and a bottom 
dead center; the piston being coupled to a rotor of the 
internal combustion engine; the rotor having a rotation axis 
and a generally cylindrical outer Surface coaxial with the 
rotation axis, the outer Surface of the rotor defining a rear 
cylindrical Surface portion and a front cylindrical Surface 
portion; the electronic ignition System comprising: 

a controller; 
for each piston, a first tooth mounted to a first predeter 

mined position onto the rear cylindrical Surface portion; 
for each piston, a Second tooth mounted to a Second 

predetermined position onto the front cylindrical Sur 
face portion; 

a Sensor assembly including first and Second Sensing 
elements connected to the controller; the first Sensing 
element facing the rear cylindrical Surface portion of 
the rotor and Supply a first trigger Signal to the con 
troller upon detection of the first projection; the Second 
Sensing element facing the front cylindrical Surface 
portion of the rotor and Supply a Second trigger Signal 
to the controller upon detection of the Second projec 
tion; 

wherein (a) the first predetermined position of the first tooth 
is Such that the first Sensing element Supplies the first trigger 
Signal to the controller before the piston reaches its top dead 
center when the rotor rotates about the rotation axis in a first 
direction; and (b) the Second predetermined position of the 
Second tooth is Such that the Second Sensing element Sup 
plies the Second trigger Signal to the controller before the 
piston reaches its top dead center when the rotor rotates 
about the rotation axis in a Second direction opposite to the 
first direction. 

Other objects, advantages and features of the present 
invention will become more apparent upon reading of the 
following non restrictive description of preferred embodi 
ments thereof, given by way of example only with reference 
to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the appended drawings: 
FIG. 1 is a Schematic perspective view illustrating an 

electronic ignition System according to an embodiment of 
the present invention; 

FIG. 2 is a schematic front elevational view of the rotor 
of FIG. 1, illustrating the detection of a tooth when the rotor 
rotates in a clockwise direction; and 

FIG. 3 is a schematic front elevational view of the rotor 
of FIG. 1, illustrating the detection of a tooth when the rotor 
rotates in a counterclockwise direction. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 of the appended drawings illustrates an electronic 
ignition System 10, for an internal combustion engine, 
according to a preferred embodiment of the present inven 
tion. 
The ignition System 10 is connected to a pair of pistons 

12, 14 via a crank shaft 16 in a conventional manner. The 
crank Shaft 16 is connected to a Voltage generator provided 
with a rotor 18 having a cylindrical outer surface 20. The 
rotor 18 may therefore rotate about a rotation axis 19. 
The ignition System 10 includes a controller circuit 22, a 

Sensor assembly 24 electrically connected to the controller 
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22 via electrical wires 26, 28 and 30, and first and second 
pairs of teeth 32, 34 and 36, 38 (FIGS. 2 and 3) mounted at 
predetermined axial positions onto the Outer cylindrical 
Surface 20 of the rotor 18, as will be described hereinafter. 
As will be easily understood by one skilled in the art, the 

voltage generator also includes a main winding (not shown) 
used to power the ignition system 10. It is also to be noted 
that the controller 22 includes an electronic circuit and other 
electrical components (not shown) conventionally used to 
Selectively Supply an adequate Spark generating Voltage to 
Spark plugs (not shown) of the pistons 12 and 14 via 
electrical wires 40, 42. 
As can be clearly seen from FIG. 1 of the appended 

drawings, the first pair of teeth is axially Spaced from the 
Second pair of teeth. More specifically, the first pair of teeth 
are provided in a rear portion 21 of the outer rotor Surface 
20 while the second pair of teeth are provided in a front 
portion 23 of the outer rotor surface 20. Furthermore, the 
teeth 32 and 36 are angularly Spaced apart from one another. 
Similarly, as can be seen from FIGS. 2 and 3, teeth 34 and 
38 are also angularly Spaced apart from one another. 

The Sensor assembly 24 includes a first Sensing element 
44 axially aligned with the first pair of teeth 32, 34 and a 
Second Sensing element 46 axially aligned with the Second 
pair of teeth 36, 38. 

The Sensing elements 44 and 46 are proximity Sensing 
elements configured and designed to detect the leading 
edges of the teeth 32, 34 and 36, 38, respectively. For 
example, it has been found that variable resistance proximity 
Sensing elements give Satisfactory results. Of course, other 
types and/or models of Sensing elements could be used Such 
as, for example, Hall-effect Sensing elements or magnetore 
Sistive Sensing elements. 
Upon detection of leading edges, the Sensor assembly 24 

Supplies trigger signals to the controller 22 via wires 26, 28 
and 30. These trigger Signals are used by the controller 22 to 
determine (a) the direction of rotation of the rotor 18 and (b) 
the timing of the Spark generation Voltage Supplied to the 
spark plugs via the wires 40 and 42. Indeed, as will be easily 
understood by one skilled in the art the order in which the 
teeth are detected by the sensing elements 44 and 46 
indicates the direction of rotation of the rotor 18. Also, since 
the angular relation between the position of the teeth onto 
the outer peripheral Surface 20 of the rotor 18 and the top 
dead center of the pistons 12 and 14 is known, the controller 
22 may determine the optimal timing to energize the Spark 
plugs. Since the optimal timing considerations are known in 
the art and beyond the Scope of the present application, they 
will not be further discussed herein. 

Turning now to FIGS. 2 and 3 of the appended drawings, 
a schematic angular representation of the teeth 32-38 with 
respect to the top dead centers of the piston 12 and 14 will 
be described. 

FIG. 2 illustrates the rotor 18 when it rotates in a forward 
direction (see arrow 50). To illustrate the operation of the 
electronic ignition System 10, an external imaginary arrow 
52 and first and second internal imaginary arrows 54, 56 are 
provided. The internal arrows 54 and 56 rotate with the rotor 
18. When the internal arrow 54 is aligned with the external 
arrow 52, the piston 12 is in its top dead center position and 
the piston 14 is in its bottom dead center position. 
Conversely, when the internal arrow 56 is aligned with the 
external arrow 52, the piston 12 is in its bottom dead center 
position and the piston 14 is in its top dead center position. 

In FIG. 2, the rotor 18 is positioned to illustrate detection 
of the leading edge 58 of the tooth 52 by the sensing element 
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4 
44. Upon detection of this leading edge 58, the Sensing 
element 44 Supplies a first trigger Signal to the controller 22. 
When this is the case, the rotor 18 is at a predetermined 
angle a from the top dead center of the piston 12. The 
controller 22 may thus determine when to energize the Spark 
plug (not shown) associated with the piston 12 to keep the 
rotation of the rotor 18 in the forward direction (arrow 50) 
or to cause the direction of rotation to change. 
Of course, when the rotor 18 rotates of an angle of 180 

degrees in the direction of arrow 50, the sensing element 44 
detects the leading edge 60 of the tooth 34. 

In FIG. 3, the rotor 18 is positioned to illustrate detection 
of the leading edge 64 of the tooth 36 by the sensing element 
46. Upon detection of this leading edge 64, the Sensing 
element 46 Supplies a Second trigger Signal to the controller 
22. When this is the case, the rotor 18 is at a predetermined 
angle B from the top dead center of the piston 12. The 
controller 22 may thus determine when to energize the Spark 
plug (not shown) associated with the piston 12 to keep the 
rotation of the rotor 18 in the reverse direction (arrow 62) or 
to cause the direction of rotation to change. 
Of course, when the rotor 18 rotates of an angle of 180 

degrees in the direction of arrow 62, the Sensing element 46 
detects the leading edge 66 of the tooth 38. 

It is to be noted that while the angles C. and B are 
illustrated herein as being equal, they could be different, as 
long as the controller 22 is configured to compensate for this 
angular difference. 

Therefore, as will be easily understood by one skilled in 
the art, once the controller 22 determines, or decides, in 
which direction of rotation the rotor 18 with which the 
electronic ignition system of the present invention is asso 
ciated rotates, it uses the appropriate trigger Signal Supplied 
by the Sensor assembly 24, to time the ignition of the 
compressed gas in the piston's cylinders (not shown). 
Of course, even though the electronic ignition System 10 

has been described hereinabove mounted to a two-piston 
internal combustion engine, this System 10 could easily be 
designed to accommodate a different number of pistons. 
As will be easily understood by one skilled in the art, the 

teeth 32-38 may be fastened to an outer casing of the rotor 
18 or may be integrally formed with this outer casing 
defining the outer Surface 20. 

It is also to be noted that it is considered to be within the 
reach of one skilled in the art to design an electronic ignition 
System according to the present invention for four-stroke 
internal combustion engines. 

Although the present invention has been described here 
inabove by way of preferred embodiments thereof, it can be 
modified without departing from the Spirit and nature of the 
Subject invention as defined in the appended claims. 
What is claimed is: 
1. An electronic ignition System for an internal combus 

tion engine including at least one cylinder in which a 
respective piston is slidably mounted for reciprocate move 
ments between a top dead center and a bottom dead center; 
the piston being coupled to a rotor of the internal combustion 
engine; the rotor having a rotation axis and a generally 
cylindrical outer Surface coaxial with the rotation axis, the 
outer Surface of the rotor defining a rear cylindrical Surface 
portion and a front cylindrical Surface portion; the electronic 
ignition System comprising: 

a controller; 
for each piston, a first tooth mounted to a first predeter 

mined position onto the rear cylindrical Surface portion; 
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for each piston, a Second tooth mounted to a Second 
predetermined position onto Said front cylindrical Sur 
face portion; 

a Sensor assembly including first and Second Sensing 
elements connected to Said controller; Said first Sensing 
element facing the rear cylindrical Surface portion of 
the rotor and Supply a first trigger Signal to Said 
controller upon detection of Said first projection; Said 
Second Sensing element facing the front cylindrical 
Surface portion of the rotor and Supply a Second trigger 
Signal to Said controller upon detection of Said Second 
projection; 

wherein (a) said first predetermined position of Said first 
tooth is Such that Said first Sensing element Supplies Said first 
trigger Signal to Said controller before the piston reaches its 
top dead center when the rotor rotates about the rotation axis 
in a first direction; and (b) said Second predetermined 
position of Said Second tooth is Such that said Second Sensing 
element Supplies said Second trigger Signal to Said controller 
before the piston reaches its top dead center when the rotor 
rotates about the rotation axis in a Second direction opposite 
to the first direction. 

2. An electronic ignition System as recited in claim 1, 
wherein each said first and Second teeth include a leading 
edge; Said first and Second Sensing elements being config 
ured to detect respective leading edges of Said first and 
Second teeth. 
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3. An electronic ignition System as recited in claim 1 

wherein said first predetermined position of said first tooth 
is Such that said first Sensing element Supplies Said first 
trigger Signal to Said controller when the piston associated 
with said first tooth is at a predetermined position before its 
top dead center. 

4. An electronic ignition System as recited in claim 1, 
wherein Said Second predetermined position of Said Second 
tooth is Such that Said Second Sensing element Supplies Said 
Second trigger Signal to Said controller when the piston 
asSociated with Said Second tooth is at a predetermined 
position before its top dead center. 

5. An electronic ignition System as recited in claim 1, 
wherein the rotor includes an external casing defining the 
outer Surface of the rotor, Said first and Second teeth are an 
integral part of the external casing. 

6. An electronic ignition System as recited in claim 1, 
wherein the internal combustion engine is a two-stroke 
internal combustion engine. 

7. An electronic ignition System as recited in claim 1, 
wherein Said first and Second Sensing elements are proximity 
Sensing elements. 


